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生物，气相色谱进样分析。固相微萃取的实验条件优化如下：用 75 μm 碳分子筛
/聚二甲基硅氧烷（CAR-PDMS）萃取材料，室温萃取 30 min，在 225℃下解吸 3 
min。线性范围 1.0～8000 μg/kg，检测限可达 0.1 μg/kg，相对标准偏差为 4.0 % (n 
= 5)。利用该方法成功地进行了实际样品检测，实验测得本地品牌薯片中丙烯酰






























次氯酸钠在 pH 8.67 的条件下反应产生带有胺基的化合物，该化合物再与荧光胺






















Acrylamide （AM） in food has been become a global problem to disserve food 
safety recently. Long-term exposure to AM may cause damage to the nervous system 
both in human being and animals at a certain extent, and AM is also considered as a 
potential genetic and reproductive toxin with mutagenic and carcinogenic properties 
in experimental mammalians. In order to guide daily cooking and reduce the damage 
to health, the study of the formation mechanism of AM in foods, especially for those 
fried foods, are becoming more important to people. In this dissertation, both of native 
and overseas foods were taken as samples to reveal the formation mechanism and 
content of AM in foods using gas chromatography-solid phase microextraction 
(GC-SPME) method. Meanwhile, a rapid dermination method of AM was developed. 
This dissertation includes four chapters: 
In chapter I, the development, mechanisms, toxicity and the research progress of 
AM in fried food was introduced. In addition, the determination methods were 
presented. 
In chapter II, a method for quantitative analysis of AM was developed using 
SPME. In this method, samples were defatted with n-hexane, extracted with aqueous 
solution of sodium chloride (NaCl), derivated with potassium bromate (KBrO3) and 
potassium bromide (KBr), then extracted by SPME prior to a GC equipped with an 
electron capture detector. The optimized SPME experimental procedures to extract 
AM derivative in water solutions were found to be: a 75 μm carboxen/polydimethyl- 
siloxane (CAR-PDMS) coated fiber, extraction time of 30 min at room temperature 
and analyte desorption at 225oC for 3 min. An analytical working curve was 
constructed and found to be linear over 1.0 to 8000 μg/kg AM with a limit of 
detection of 0.1 μg/kg. The relative standard deviation was 4.02 % (n = 5). The 
proposed method was successfully used for the analysis of trace AM in foodstuffs. 
In chapter III, fried potatoes, pachyrhizus and flour were selected as typical 















Experimental parameters including the fried temperature, fried time, content of water 
in the samples and the concentrations of various components were studied. The 
experimental results indicated that higher temperature (200oC) combining with a 
longer fried time reduced the generation of AM, due to elimination/degradation 
processes. The content of water in the sample was an important factor that affects the 
formation of AM, since water accelerated the formation of AM, but, simultaneously, 
it took roles as a reactant, solvent and transferring carrier of other reactants in 
Maillard reaction. The optimum water content was 12 % to 18 % of the mass of 
primal food. A certain concentration of asparagines or monosaccharides (in particular, 
fructose and also glucose and glyceraldehyde) was found to increase the net content of 
AM. Components in a protein-rich food strongly reduced the AM generation, which 
was probably caused by the competing reactions and/or covalently binding in the AM 
formation. 
In chapter IV, a rapid fluorescence determination method for AM in fried food 
was introduced. AM reacted with hypochlorite at pH 8.67 to give a complex with 
amine group. The product was then reacted with fluorescamine to generate a 
fluorescent compound. The compound excitated at 385 nm and the maximum 
emission wavelength was at 480 nm. It presented a good linear correlation between 
the concentration and the fluorescence intensity for AM. This method was 
successfully applied in rapid determination of AM with simple operation and less 
time-consuming. 
 












第一章 前 言 
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第一章 前 言 
 
丙烯酰胺（Acrylamide, AM）是一种白色无味的晶状固体，CAS 登记号：79，








2002 年 4 月瑞典国家食品管理局（NFA）及瑞典斯德哥尔摩大学的研究人
员率先报道，多种食品尤其是含淀粉较高的食品在高温加工过程中产生大量
AM[2]。此后引起了国际社会的高度重视，成为各国科学家研究的热点问题。世
界卫生组织/联合国粮食与农业组织（WHO/FAO）于 2002 年 6 月在瑞士日内瓦
召开了食品中丙烯酰胺的专家会议，提出对 AM 进行优先评估。2005 年 2 月在
罗马召开的食品添加剂联合委员会（JECAFA）第 64 次会议上，对食品中的 AM
进行了第一次评估。通过对 24 个国家提供的食品中 AM 污染数据分析，人的平
均每天摄入量为 1.0 μg/kg bw，最高摄入量为 4.0 μg/kg bw；儿童摄入量是成人的
2～3 倍。根据 AM 平均摄入暴露边界（margin of exposure, MOE）和高摄入的暴
露边界，JECFA 发出其可能造成人类健康损害的警告，并提出应当尽快采取适当
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